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Amendments to the Claims: 

This listing of claims will replace all prior versions and listing of claims in the 
application: 

Listing of Claims: 



1 1 . (currently amended) A mixer circuit for generating an IF output responsive to an RF input 

2 and a LO drive source, comprising: 

3 a mixer core having a doubly balanced mixer including a first differentially coupled 

4 transistor pair and a second differentially coupled transistor pair; 

5 an RF input circuit coupled to the mixer core, the RF input circuit comprising: 

6 an input first inductor having a first terminal coupled to receive an RF input signal 

7 and a second terminal; 

8 a biasing resistor having a first terminal coupled to the second terminal of the 

9 mptrt first inductor and a second terminal coupled to a first bias voltage; 

10 a first input transistor having a control first terminal coupled to the second 

1 1 terminal of the input first inductor, a second terminal, and a third terminal; 

12 a second inductor having a first terminal coupled to the second terminal of the 

13 first input transistor and to the first differentially coupled transistor pair, 

14 the second inductor also having a second terminal coupled to a ground 

15 potential; 

16 a supply resistor having a first terminal coupled to the second third terminal of the 

1 7 first input transistor and a second terminal coupled to a supply potential; 

18 a first capacitor having a first terminal also coupled to the second third terminal of 

19 the first input transistor and a second terminal coupled to the second 

20 differentially coupled transistor pair; and 

21 a third inductor having a first terminal coupled to the second terminal of the first 

22 capacitor and a second terminal coupled to the ground potential. 

12. (original) The mixer circuit according to Claim 1 wherein the first differentially coupled 

2 transistor pair, the second differentially coupled transistor pair and the first input 

3 transistor are all npn transistors. 
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1 3. (original) The mixer circuit according to Claim 1 wherein the first differentially coupled 

2 transistor pair, the second differentially coupled transistor pair and the first input 

3 transistor are all pnp transistors. 

1 4. (original) The mixer circuit according to Claim 1 wherein the first differentially coupled 

2 transistor pair, the second differentially coupled transistor pair and the first input 

3 transistor are all MOSFET transistors. 

1 5. (original) The mixer circuit according to Claim 1 wherein the first differentially coupled 

2 transistor pair, the second differentially coupled transistor pair and the first input 

3 transistor are all MESFET transistors. 

1 6. (currently amended) A mixer circuit for generating an IF output responsive to an RF input 

2 and a LO drive source, comprising: 

3 a mixer core having a doubly balanced mixer including a first differentially coupled 

4 transistor pair and a second differentially coupled transistor pair, the mixer core 

5 coupled to receive a LO drive signal, the LO drive signal having a plurality of 

6 harmonics; 

7 a low noise RF input circuit coupled to the mixer core through a folded_cascode circuit, 

. 8 the low noise RF input circuit coupled to receive an RF input signal, wherein the 

9 folded cascode circuit further isolates the low noise RF input circuit from the LO 

10 drive signal and the plurality of harmonics. 

1 7. (currently amended) A -The mixer circuit as in Claim 6 wherein the folded cascode circuit 

2 comprises: 

3 a first cascode transistor having an emitter terminal coupled to a second terminal of a 

4 first capacitor and to a first terminal of a third first inductor, a collector terminal 

5 coupled to the second differentially coupled transistor pair and a base terminal, 

6 a second cascode transistor having a base terminal coupled to the base terminal of the first 

7 cascode transistor, an emitter terminal coupled to a first terminal of a second 

8 inductor and to an emitter terminal of a first transistor^ and a collector terminal 

9 coupled to the first differentially coupled transistor pair, 
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10 a second capacitor, having a first terminal coupled to the emitter terminal of the second 

1 1 cascode transistor and a second terminal coupled to a the second terminal of the 

12 first capacitor, the base terminal of the first cascode transistor and to the base 

13 terminal of the second cascode transistor, 

14 a third capacitor, having a first terminal coupled to the emitter terminal of the first 

15 cascode transistor and a second terminal coupled to the second terminal of the 

16 second capacitor, 

17 a second biasing first resistor having a first terminal coupled to the first terminal of the 

18 second capacitor and a second terminal coupled to a second bias voltage. 

1 8. (currently amended) ArThe mixer circuit as in Claim 7, wherein the low noise RF input 

2 circuit further includes a RF feedback circuit, the RF feedback circuit comprising: 

3 a second transistor having a base terminal coupled to the supply potential, an emitter 

4 terminal coupled to the a collector terminal of the first input transistor and a 

5 collector terminal coupled to the a first terminal of the a supply resistor and to the 

6 a first terminal of the first capacitor, 

7 a feedback resistor, having a first terminal coupled to the a base terminal of the first input 

8 transistor and a second terminal, 

9 a seeond fourth capacitor, having a first terminal coupled to the second terminal of the 

10 feedback resistor and a second terminal coupled to the first terminal of the supply 

1 1 resistor. 

1 9. (currently amended) A-The mixer circuit as in Claim 7, wherein the mixer core further 

2 includes a tracking supply circuit, the tracking supply circuit comprising: 

3 a first diode-connected transistor having a cathode terminal coupled to the a 

4 ground potential and an anode terminal, 

5 a second diode-connected transistor having a cathode terminal coupled to the 

6 anode terminal of the first diode connected transistor and an anode 

7 terminal, 

8 a third first resistor having a first terminal coupled to the anode terminal of the 

9 second diode connected transistor and a second terminal, 

10 a first current supply having a first terminal coupled to the second terminal of the 

1 1 third first resistor and a second terminal coupled to the supply potential, 
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12 a loop amplifier having a first terminal coupled to the second terminal of the third 

13 first resistor and to the first terminal of the first current supply, a second 

14 terminal coupled to the supply potential, a third terminal coupled to the 

15 ground potential and a fourth terminal, 

16 a fourth second resistor having a first terminal coupled to the fourth terminal of 

17 the loop amplifier and a second terminal, 

18 a second third transistor having a collector terminal coupled to the second 

1 9 terminal of the fottrth second resistor, a base terminal coupled to receive a 

20 first LO drive signal and emitter terminal, 

21 a third fourth transistor having a base terminal coupled to receive a second LO 

22 drive signal, an emitter terminal coupled to the emitter terminal of the 

23 second transistor and a collector terminal, 

24 a fifth third resistor having a first terminal coupled to the fourth terminal of the 

25 loop amplifier and a second terminal coupled to the collector terminal of 

26 the third transistor 

27 a second current supply having a first terminal coupled to the emitter terminal of 

28 the second third transistor and to the emitter terminal of the third fourth 

29 transistor and a second terminal coupled to the ground potential, 

30 a first common collector amplifier having a base terminal coupled to the second 

3 1 terminal of the fifth third resistor and to the collector terminal of the third 

32 fourth transistor, a collector terminal coupled to the fourth terminal of the 

33 loop amplifier, and an emitter terminal coupled to a first mixer core LO 

34 input, 

35 a third current supply having a first terminal coupled to the emitter terminal of the 

36 first common collector amplifier and a second terminal coupled to the 

37 ground potential, 

38 a second common collector amplifier having a base terminal coupled to the 

39 second terminal of the fourth resistor and to the collector terminal of the 

40 second transistor, a collector terminal coupled to the fourth terminal of the 

41 loop amplifier and an emitter terminal coupled to a second mixer core LO 

42 input, 



-5 - 



PATENT 

Attorney Docket No.: MLNR-08101 

43 a fourth current supply having a first terminal coupled to the emitter terminal of 

44 the second common collector amplifier and a second terminal coupled to 

45 the ground potential. 

1 10. (currently amended) ArThe mixer circuit as in Claim 7, wherein the low noise RF input 

2 circuit further includes a tracking mixer bias current circuit coupled to the second bias 

3 input terminal, the tracking mixer bias current circuit comprising: 

4 a third second resistor having a first terminal coupled to the supply potential and a second 

5 terminal, 

6 a first diode connected transistor having a anode terminal coupled to the second terminal 

7 of the third second resistor and a cathode terminal, 

8 a second transistor having a collector terminal coupled to the cathode terminal of the first 

9 diode connected transistor, an emitter terminal coupled to the ground potential and 

10 abase terminal, 

1 1 a loop amplifier having a first terminal coupled to the emitter terminal of the first diode 

12 connected transistor and to the collector terminal of the second transistor, a 

13 second terminal coupled to the second bias voltage and a third terminal, 

14 a fourth third resistor having a first terminal coupled to the base terminal of the second 

15 [npn] transistor and a second terminal coupled to the second terminal of the loop 

16 amplifier and to the second bias voltage, 

17 a bandgap voltage supply having a first terminal coupled to the ground potential and a 

18 second terminal coupled to the third terminal of the loop amplifier. 

1 11. (currently amended) A The mixer circuit as in Claim 6, wherein the mixer core further 

2 includes a tracking supply circuit, the tracking supply circuit comprising: 

3 a first diode-connected transistor having a cathode terminal coupled to the a 

4 ground potential and an anode terminal, 

5 a second diode-connected transistor having a cathode terminal coupled to the 

6 anode terminal of the first diode connected transistor and an anode 

7 terminal, 

8 a third first resistor having a first terminal coupled to the anode terminal of the 

9 second diode connected transistor and a second terminal, 
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10 a first current supply having a first terminal coupled to the second terminal of the 

1 1 third first resistor and a second terminal coupled to the supply potential, 

12 a loop amplifier having a first terminal coupled to the second terminal of the third 

13 first resistor and to the first terminal of the first current supply, a second 

14 terminal coupled to the supply potential, a third terminal coupled to the 

1 5 ground potential and a fourth terminal, 

16 a fourth second resistor having a first terminal coupled to the fourth terminal of 

17 the loop amplifier and a second terminal, 

18 a second transistor having a collector terminal coupled to the second terminal of 

19 the fourth resistor, a base terminal coupled to receive a first LO drive 

20 signal and emitter terminal, 

21 a third transistor having a base terminal coupled to receive a second LO drive 

22 signal, an emitter terminal coupled to the emitter terminal of the second 

23 transistor and a collector terminal, 

24 a fifth third resistor having a first terminal coupled to the fourth terminal of the 

25 loop amplifier and a second terminal coupled to the collector terminal of 

26 the third transistor 

27 a second current supply having a first terminal coupled to the emitter terminal of 

28 the second transistor and to the emitter terminal of the third transistor and 

29 a second terminal coupled to the ground potential, 

30 a first common collector amplifier having a base terminal coupled to the second 

3 1 terminal of the fifth third resistor and to the collector terminal of the third 

32 transistor, a collector terminal coupled to the fourth terminal of the loop 

33 amplifier, and an emitter terminal coupled to a first mixer core LO input, 

34 a third current supply having a first terminal coupled to the emitter terminal of the 

35 first common collector amplifier and a second terminal coupled to the 

36 ground potential, 

37 a second common collector amplifier having a base terminal coupled to the 

38 second terminal of the fbttrth second resistor and to the collector terminal 

39 . of the second transistor, a collector terminal coupled to the fourth terminal 

40 of the loop amplifier and an emitter terminal coupled to a second mixer 

41 core LO input, 
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42 a fourth current supply having a first terminal coupled to the emitter terminal of 

43 the second common collector amplifier and a second terminal coupled to 

44 the ground potential. 

1 12. (currently amended) A The mixer circuit as in Claim 6, wherein the low noise RF input 

2 circuit further includes a RF feedback circuit coupled to the RF input circuit, the RF 

3 feedback circuit comprising: 

4 a second transistor having a base terminal coupled to the a supply potential, an 

5 emitter terminal coupled to the collector terminal of the first input 

6 transistor and a collector terminal coupled to the a first terminal of the 

7 supply resistor and to the a first terminal of the first capacitor, 

8 a feedback resistor, having a first terminal coupled to the a base terminal of the 

9 first input transistor and a second terminal, 

10 a second capacitor, having a first terminal coupled to the second terminal of the 

1 1 feedback resistor and a second terminal coupled to the first terminal of the 

12 supply resistor. 

1 13. (currently amended) A quadrature mixer circuit for generating a quadrature IF output 

2 responsive to an RF input and a quadrature pair of LO drive signals, comprising: 

3 a mixer core having a first doubly balanced mixer including a first differentially 

4 coupled transistor pair and a second differentially coupled transistor pair 

5 and a second doubly balanced mixer including a third differentially 

6 coupled transistor pair and a fourth differentially coupled transistor pair; 

7 an RF input circuit coupled to the mixer core, the RF input circuit comprising: 

8 an input inductor having a first terminal coupled to receive an RF input signal and 

9 a second terminal; 

10 a biasing resistor having a first terminal coupled to the second terminal of the 

1 1 input inductor and a second terminal coupled to a first bias voltage; 

12 a first input transistor having a base terminal coupled to the second terminal of 

1 3 the input inductor, an emitter terminal, and a collector terminal; 

14 a second inductor having a first terminal coupled to the emitter of the first input 

1 5 transistor and to the first differentially coupled transistor pair and to the 
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16 third differentially coupled transistor pair, the second inductor also having 

17 a second terminal coupled to a ground potential; 

18 a supply resistor having a first terminal coupled to the collector of the first input 

19 transistor and a second terminal coupled to a supply potential; 

20 a first capacitor having a first terminal also coupled to the collector of the first 

21 transistor and a second terminal coupled to the second differentially 

22 coupled transistor pair and to the fourth differentially coupled transistor 

23 pair; and 

24 a third inductor having a first terminal coupled to the second terminal of the first 

25 capacitor and a second terminal coupled to the ground potential. 

1 14. (currently amended) A quadrature mixer circuit for generating a quadrature IF output 

2 responsive to an RF input and a quadrature pair of LO drive signals, comprising: 

3 a mixer core having a first doubly balanced mixer including a first differentially coupled 

4 transistor pair and a second differentially coupled transistor pair and having a 

5 second doubly balanced mixer including a third differentially coupled transistor 

6 pair and a fourth differentially coupled transistor pair; the mixer core coupled to 

7 receive a quadrature LO drive signal, the quadrature LO drive signal having a 

8 plurality of harmonics; 

9 a low noise RF input circuit coupled to the mixer core through a folded cascode circuit, 

10 the low noise RF input circuit coupled to receive an RF input signal, wherein the 

1 1 folded cascode circuit further isolates the low noise RF input circuit from the 

12 quadrature LO drive signal and the plurality of harmonics, 

13 a first cascode capacitor, a first terminal of the first cascode capacitor coupled to the an 

14 emitter terminal of a first cascode transistor and a second node of the first cascode 

15 capacitor coupled to the base terminals of the first cascode transistor and a second 

1 6 cascode transistor, 

17 a second cascode capacitor, a first terminal of the second cascode capacitor coupled to the 

18 base terminals of the first cascode transistor and the second cascode transistor and 

19 the a second node of the second cascode capacitor coupled to the an emitter 

20 terminal of the second cascode transistor. 
21 
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1 15. (currently amended) A The quadrature mixer circuit as in Claim 14 wherein the folded 

2 cascode circuit comprises: 

3 a first cascode transistor having an emitter terminal coupled to the a second terminal of 

4 the a first capacitor and to the a first terminal of the third a first inductor, a 

5 collector terminal coupled to the second differentially coupled transistor pair and a 

6 base terminal, 

7 a second cascode transistor having a base terminal coupled to the base terminal of the first 

8 cascode transistor, an emitter terminal coupled to the a first terminal of the a 

9 second inductor and to the emitter terminal of the first transistor and a collector 

10 terminal coupled to the first differentially coupled transistor pair, 

11 a s e cond capacitor, having a first t e rminal coupled to th e coll e ctor terminal of the first 

12 cascode t r ansistor and a s e cond terminal coupled to the base terminal of the first 

13 cascode transistor and to the bas e terminal of the s e cond cascod e transistor, 

14 a third capacitor, having a first terminal coupled to th e e mitter terminal of th e s e cond 

15 cascod e transisto r and a second terminal coupled to the second terminal of the 

16 second capacito r and to the base terminal of the first cascode transistor and to the 

17 base t e rminal of the first second cascode transistor, 

18 a second biasing first resistor having a first terminal coupled to the second terminal of the 

19 seeond first cascode capacitor and the first terminal of the third first cascode 

20 capacitor and a second terminal coupled to a second first bias voltage, 

2 1 a third biasing second resistor having a first terminal coupled to the second first bias 

22 voltage and to the second terminal of the second biasin g first resistor and having a 

23 second terminal, 

24 a third cascode transistor having a collector terminal coupled to the fourth differentially 

25 coupled transistor pair, an emitter terminal coupled to the second first terminal of 

26 the third first inductor and to the emitter terminal of the first cascode transistor, 

27 and a base terminal, 

28 a fourth cascode transistor having a base terminal coupled to the base terminal of the third 

29 cascode transistor, a collector terminal coupled the third differentially coupled 

30 transistor pair and an emitter terminal coupled to the emitter terminal of the 

3 1 second cascode transistor and to the second first terminal of the second inductor, 
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32 a fourth third cascode capacitor having a first terminal coupled to the emitter terminal of 

33 the third cascode transistor and a second terminal coupled to the base terminal of 

34 the third and fourth cascode transistors, 

35 a fifth fourth cascode capacitor having a first terminal coupled to the second terminal of 

36 the fourth third cascode capacitor and to the base terminals of the third and fourth 

37 cascode transistors and a second terminal coupled to the emitter terminal of the 

38 fourth cascode transistor. 

1 16. (currently amended) A The quadrature mixer circuit as in Claim 1 5 wherein the low 

2 noise RF input circuit further includes a RF feedback circuit, the RF feedback circuit 

3 comprising: 

4 a second transistor having a base terminal coupled to the a supply potential, an 

5 emitter terminal coupled to the collector terminal of the first input 

6 transistor and a collector terminal coupled to the a first terminal of the 

7 supply resistor and to the a first terminal of the first capacitor, 

8 a feedback resistor, having a first terminal coupled to the a base terminal of the 

9 first input transistor and a second terminal, 

10 a sixth second capacitor, having a first terminal coupled to the second terminal of 

1 1 the feedback resistor and a second terminal coupled to the first terminal of 

12 the supply resistor. 

1 17. (currently amended) A The quadrature mixer circuit as in Claim 1 6, wherein the mixer 

2 core further includes a first tracking supply circuit portion coupled to the In-Phase LO 

3 drive input terminals of the mixer core and a second tracking supply circuit portion 

4 coupled to the Quadrature Phase LO drive input terminals of the mixer core. 

1 18. (currently amended) A The quadrature mixer circuit as in Claim 1 7, wherein the first 

2 tracking supply circuit portion comprises: 

3 a. a first diode-connected transistor having a cathode terminal coupled to the a 

4 ground potential and an anode terminal; 

5 b. a second diode-connected transistor having a cathode terminal coupled to the 

6 anode terminal of the first diode connected transistor and an anode terminal, 
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c. 


a third resistor having a first terminal coupled to the anode terminal of the second 


Q 
O 




aiooe connected iransistor anu a second terminal, 
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j 

u. 


a first current supply having a first terminal coupled to the second terminal of the 


1 A 
1U 




third resistor and a second terminal coupled to the supply potential; 


i i 
1 1 


e. 


a loop ampniier navmg a nrst terminal coupieu to tne second terminal or tne tmro 


1 i 

12 




resistor and to the first terminal of the first current supply, a second terminal 


1 "3 
13 




coupled to the supply potential, a third terminal coupled to the ground potential 


1 A 

14 




and a fourth terminal; 


15 


1. 


a fourth resistor having a first terminal coupled to the fourth terminal of the loop 


1 /C 

lo 




amplifier and a second terminal; 


1 / 


g* 


a second third transistor having a collector terminal coupled to the second 


lo 




terminal of the fourth resistor, a base terminal coupled to receive a first LO drive 


1 Q 

19 




signal and an emitter terminal; 


OA 

2U 


n. 


a third fourth transistor having a base terminal coupled to receive a second LO 


o 1 
21 




drive signal, an emitter terminal coupled to the emitter terminal of the second 


22 




third transistor and a collector terminal; 


Zj 


i. 


a iirtn resistor navmg a nrst terminal coupieo to tne iourtn terminal or tne loop 


24 




amplifier and a second terminal coupled to the collector terminal of the third 


25 




fourth transistor; 


20 


j- 


a second current supply having a first terminal coupled to the emitter terminal of 


2/ 




the second third transistor and to the emitter terminal of the third fourth transistor 


2o 




and a second terminal coupled to the ground potential; 


2V 


1, 
K. 


a first common collector amplifier having a base terminal coupled to the second 






terminal 01 tne nnn resistor anu to tne collector terminal or tne time rourtn 


31 




transistor, a collector terminal coupled to the fourth terminal of the loop amplifier, 


32 




and an emitter terminal coupled to a first mixer core LO input; 


33 


1 

1. 


a third current supply having a first terminal coupled to the emitter terminal of the 


34 




first common collector amplifier and a second terminal coupled to the ground 


35 




potential; 


36 


m. 


a second common collector amplifier having a base terminal coupled to the 


37 




second terminal of the fourth resistor and to the collector terminal of the second 


38 




third transistor, a collector terminal coupled to the fourth terminal of the loop 


39 




amplifier and an emitter terminal coupled to a second mixer core LO input; and 
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40 


n. 


a fourth current supply having a first terminal coupled to the emitter terminal of 


A 1 

41 




the second common collector amplifier and a second terminal coupled to the 


42 




ground potential; 


A O 

43 


and wherein the second tracking supply circuit portion comprises: 


44 


0. 
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45 
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48 
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a tniru sixtn resistor ndving d iirai icriniiidi cuupicu iu uic diiuuc iciumiai ui uic 


49 




seconu aioae corinccicu udn&ibiur diiu d accunu icmmidi, 


f A 

50 


r. 


a tiTSt iiitn current supply ndvmg d iiri>i iciiiuiidi cuupicu iu uic occunu iciminai ui 


51 




tne tniru sixtn resisior dnu d acconu icxiiniidi cuupicu iu uic aupiJiy jjuicnuai, 


52 


s. 


a seconu loop ampniier navin)4 d nrsi Lcrmiiidi L/Uupicu lu uic ac^unu iciiiniiai ui 


53 




tne tiiiru sixtn resistor anu to tnc iirs>L icriniiidi ui uic mai mui tuncni aupjji_y, a 


C /I 

54 




second terminal coupled to tne supply potential, a tnira lerrnmdi coupieu iu uic 


55 




grouna potential ana a rourtn terminal, 


56 


i. 


Q cp\^pntVi rpcictnr Viavina n firct fprminal rnnnlpH to thp fourth terminal of 
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57 




tne secona loop ampniicr ana a secona icnnindi, 


58 


u. 


a secona iounn transistor ndvinK d coiicciur icriniiidi cuupicu tu uic accuuu 


59 




terminal 01 tne lourtn seventn resistor, a oase terminal coupieu to receive a urai 


60 




l^U drive signal and emitter terminal, 


61 


V. 


a tluid iourtn transistor naving a case terminal coupica to receive d beconu 


62 




drive signal, an emitter terminal coupled to the emitter terminal of the second 


63 




fourth transistor and a collector terminal; 


64 


w. 


a fifth eighth resistor having a first terminal coupled to the fourth terminal of the 


65 




second loop amplifier and a second terminal coupled to the collector terminal of 


66 




the third fourth transistor; 


67 


X. 


a second sixth current supply having a first terminal coupled to the emitter 


68 




terminal of the second fourth transistor and to the emitter terminal of the third 


69 




fourth transistor and a second terminal coupled to the ground potential; 


70 


y- 


a first third common collector amplifier having a base terminal coupled to the 


71 




second terminal of the fifth eighth resistor and to the collector terminal of the third 



- 13- 



PATENT 

Attorney Docket No.: MLNR-08101 

72 fourth transistor, a collector terminal coupled to the fourth terminal of the second 

73 loop amplifier, and an emitter terminal coupled to a first mixer core LO input; 

74 z. a third seventh current supply having a first terminal coupled to the emitter 

75 terminal of the first third common collector amplifier and a second terminal 

76 coupled to the ground potential; 

77 aa. a second fourth common collector amplifier having a base terminal coupled to the 

78 second terminal of the fourth seventh resistor and to the collector terminal of the 

79 second fourth transistor, a collector terminal coupled to the fourth terminal of the 

80 second loop amplifier and an emitter terminal coupled to a second mixer core LO 

81 input; 

82 ab. a fourth eighth current supply having a first terminal coupled to the emitter 

83 terminal of the second fourth common collector amplifier and a second terminal 

84 coupled to the ground potential. 

1 19. (currently amended) A The quadrature mixer circuit as in Claim 15, wherein the low 

2 noise RF input circuit further includes a tracking mixer bias current circuit, the tracking 

3 bias current circuit comprising: 

4 a first resistor having a first terminal coupled to the supply potential and a second 

5 terminal, 

6 a first diode connected transistor having a anode terminal coupled to the second 

7 terminal of the third resistor and a cathode terminal, 

8 a second transistor having a collector terminal coupled to the cathode terminal of 

9 the first diode connected transistor, an emitter terminal coupled to the 

10 ground potential and a base terminal, 

1 1 a loop amplifier having a first terminal coupled to the emitter terminal of the first 

12 diode connected transistor and to the collector terminal of the second 

13 transistor, a second terminal coupled to the second first bias voltage and a 

14 third terminal, 

15 a second resistor having a first terminal coupled to the base terminal of the second 

16 transistor and a second terminal coupled to the second terminal of the loop 

1 7 amplifier and to the second first bias voltage, 

18 a bandgap voltage supply having a first terminal coupled to the ground potential 

19 and a second terminal coupled to the third terminal of the loop amplifier. 
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1 20. (canceled) 

1 21. (currently amended) A mixer circuit for generating an IF output responsive to an RF input 

2 and a LO drive source, comprising: 

3 a mixer core having a doubly balanced mixer including a first differentially coupled 

4 transistor pair and a second differentially coupled transistor pair, the mixer core 

5 coupled to receive a LO drive signal, the LO drive signal having a plurality of 

6 harmonics; 

7 a low noise single ended RF input circuit coupled to the mixer core through a cascode 

8 circuit, the low noise single ended RF input circuit coupled to receive an RF input 

9 signal, wherein the cascode circuit further isolates the low noise single ended RF 

1 0 input circuit from the LO drive signal and the plurality of harmonics,, the low 

1 1 noise single ended RF circuit including means for providing an input impedance 

12 and means for splitting a phase of the RF input signal. 



1 22. (currently amended) The mixer circuit according to Claim 6 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair and 

3 the first input transistor are all npn transistors. 

1 23. (currently amended) The mixer circuit according to Claim 6 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair and 

3 the first input transistor are all pnp transistors. 

1 24. (currently amended) The mixer circuit according to Claim 6 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair and 

3 the first irrptrt transistor are all MOSFET transistors. 

1 25. (currently amended) The mixer circuit according to Claim 6 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair and 

3 the first input transistor are all MESFET transistors. 
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1 26. (currently amended) The quadrature mixer circuit according to Claim 1 3 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 

3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all npn transistors. 

1 27. (currently amended) The quadrature mixer circuit according to Claim 13 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 

3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all pnp transistors. 

1 28. (currently amended) The quadrature mixer circuit according to Claim 13 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 

3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all MOSFET transistors. 

1 29. (currently amended) The quadrature mixer circuit according to Claim 13 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 

3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all MESFET transistors. 

1 30. (currently amended) The quadrature mixer circuit according to Claim 14 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 

3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all npn transistors. 

1 31. (currently amended) The quadrature mixer circuit according to Claim 14 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 

3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all pnp transistors. 

1 32. (currently amended) The quadrature mixer circuit according to Claim 14 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 
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3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all MOSFET transistors. 

1 33. (currently amended) The quadrature mixer circuit according to Claim 14 wherein the first 

2 differentially coupled transistor pair, the second differentially coupled transistor pair, the 

3 third differentially coupled transistor pair, the fourth differentially coupled transistor pair 

4 and the first input transistor are all MESFET transistors. 



1 34. (canceled) 

1 35. (canceled) 

1 36. (canceled) 

1 37. (canceled) 



1 38. (currently amended) The mixer circuit according to Claim 21 wherein the first 

2 differentially coupled transistor pair[,] and the second differentially coupled transistor 

3 pair and the first input transisto r are all npn transistors. 

1 39. (currently amended) The mixer circuit according to Claim 21 wherein the first 

2 differentially coupled transistor pair[,] and the second differentially coupled transistor 

3 pair and th e first input transisto r are all pnp transistors. 

1 40. (currently amended) The mixer circuit according to Claim 21 wherein the first 

2 differentially coupled transistor pair[ 9 ] and the second differentially coupled transistor 

3 pair and the fi r st input transisto r are all MOSFET transistors. 

1 41 . (currently amended) The mixer circuit according to Claim 21 wherein the first 

2 differentially coupled transistor pair[,] zuid the second differentially coupled transistor 

3 pair and th e fi r st input transisto r are all MESFET transistors. 
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